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alpha thalassemia
Alpha thalassemia is a blood disorder that reduces the production of hemoglobin.
Hemoglobin is the protein in red blood cells that carries oxygen to cells throughout the
body.

In people with the characteristic features of alpha thalassemia, a reduction in the
amount of hemoglobin prevents enough oxygen from reaching the body's tissues.
Affected individuals also have a shortage of red blood cells (anemia), which can cause
pale skin, weakness, fatigue, and more serious complications.

Two types of alpha thalassemia can cause health problems. The more severe type is
known as hemoglobin Bart hydrops fetalis syndrome or Hb Bart syndrome. The milder
form is called HbH disease.

Hb Bart syndrome is characterized by hydrops fetalis, a condition in which excess
fluid builds up in the body before birth. Additional signs and symptoms can include
severe anemia, an enlarged liver and spleen (hepatosplenomegaly), heart defects,
and abnormalities of the urinary system or genitalia. As a result of these serious health
problems, most babies with this condition are stillborn or die soon after birth. Hb Bart
syndrome can also cause serious complications for women during pregnancy, including
dangerously high blood pressure with swelling (preeclampsia), premature delivery, and
abnormal bleeding.

HbH disease causes mild to moderate anemia, hepatosplenomegaly, and yellowing of
the eyes and skin (jaundice). Some affected individuals also have bone changes such
as overgrowth of the upper jaw and an unusually prominent forehead. The features of
HbH disease usually appear in early childhood, and affected individuals typically live
into adulthood.

Frequency

Alpha thalassemia is a fairly common blood disorder worldwide. Thousands of infants
with Hb Bart syndrome and HbH disease are born each year, particularly in Southeast
Asia. Alpha thalassemia also occurs frequently in people from Mediterranean countries,
North Africa, the Middle East, India, and Central Asia.

Genetic Changes

Alpha thalassemia typically results from deletions involving the HBA1 and HBA2 genes.
Both of these genes provide instructions for making a protein called alpha-globin, which
is a component (subunit) of hemoglobin.



People have two copies of the HBA1 gene and two copies of the HBA2 gene in each
cell. Each copy is called an allele. For each gene, one allele is inherited from a person's
father, and the other is inherited from a person's mother. As a result, there are four
alleles that produce alpha-globin. The different types of alpha thalassemia result from
the loss of some or all of these alleles.

Hb Bart syndrome, the most severe form of alpha thalassemia, results from the loss
of all four alpha-globin alleles. HbH disease is caused by a loss of three of the four
alpha-globin alleles. In these two conditions, a shortage of alpha-globin prevents cells
from making normal hemoglobin. Instead, cells produce abnormal forms of hemoglobin
called hemoglobin Bart (Hb Bart) or hemoglobin H (HbH). These abnormal hemoglobin
molecules cannot effectively carry oxygen to the body's tissues. The substitution of
Hb Bart or HbH for normal hemoglobin causes anemia and the other serious health
problems associated with alpha thalassemia.

Two additional variants of alpha thalassemia are related to a reduced amount of alpha-
globin. Because cells still produce some normal hemoglobin, these variants tend to
cause few or no health problems. A loss of two of the four alpha-globin alleles results in
alpha thalassemia trait. People with alpha thalassemia trait may have unusually small,
pale red blood cells and mild anemia. A loss of one alpha-globin allele is found in alpha
thalassemia silent carriers. These individuals typically have no thalassemia-related
signs or symptoms.

Inheritance Pattern

The inheritance of alpha thalassemia is complex. Each person inherits two alpha-
globin alleles from each parent. If both parents are missing at least one alpha-globin
allele, their children are at risk of having Hb Bart syndrome, HbH disease, or alpha
thalassemia trait. The precise risk depends on how many alleles are missing and which
combination of the HBA1 and HBA2 genes is affected.

Other Names for This Condition

• alpha-thalassemia

• α-thalassemia

Diagnosis & Management

These resources address the diagnosis or management of alpha thalassemia:

• GeneReview: Alpha-Thalassemia
https://www.ncbi.nlm.nih.gov/books/NBK1435

• Genetic Testing Registry: alpha Thalassemia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0002312/
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• MedlinePlus Encyclopedia: Thalassemia
https://medlineplus.gov/ency/article/000587.htm

• University of California, San Francisco Fetal Treatment Center: Stem Cell
Treatments
http://fetus.ucsf.edu/stem-cells

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Thalassemia
https://medlineplus.gov/ency/article/000587.htm

• Health Topic: Newborn Screening
https://medlineplus.gov/newbornscreening.html

• Health Topic: Thalassemia
https://medlineplus.gov/thalassemia.html

Genetic and Rare Diseases Information Center

• Alpha-thalassemia
https://rarediseases.info.nih.gov/diseases/621/alpha-thalassemia

Additional NIH Resources

• National Heart, Lung, and Blood Institute
https://www.nhlbi.nih.gov/health/health-topics/topics/thalassemia/

• National Human Genome Research Institute
https://www.genome.gov/10001221/
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Educational Resources

• Boston Children's Hospital
http://www.childrenshospital.org/conditions-and-treatments/conditions/t/
thalassemia

• Centers for Disease Control and Prevention
https://www.cdc.gov/ncbddd/thalassemia/

• Centre for Genetics Education (Australia)
http://www.genetics.edu.au/Publications-and-Resources/Genetics-Fact-Sheets/
FS43THALASSAEMIA.pdf

• Cooley's Anemia Foundation: Fact sheet about alpha thalassemia
http://www.cooleysanemia.org/updates/pdf/Alpha_Thalassemia.pdf

• Disease InfoSearch: Alpha-Thalassemia
http://www.diseaseinfosearch.org/Alpha-Thalassemia/333

• Genomics Education Programme (UK)
https://www.genomicseducation.hee.nhs.uk/resources/genetic-conditions-
factsheets/item/72-alpha-thalassemia

• Information Center for Sickle Cell and Thalassemic Disorders
http://sickle.bwh.harvard.edu/menu_thal.html

• KidsHealth from the Nemours Foundation
http://kidshealth.org/en/parents/thalassemias.html

• Lucile Packard Children's Hospital
http://www.stanfordchildrens.org/en/topic/default?id=alpha-thalassemia-in-
children-90-P02329

• March of Dimes
http://www.marchofdimes.org/baby/thalassemia.aspx

• Merck Manual Home Edition for Patients and Caregivers
http://www.merckmanuals.com/home/blood-disorders/anemia/thalassemias

• My46 Trait Profile
https://www.my46.org/trait-document?trait=Alpha-thalassemia&type=profile

• Orphanet: Alpha-thalassemia
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=846

• University of Rochester Medical Center
https://www.urmc.rochester.edu/encyclopedia/content.aspx?
ContentTypeID=85&ContentID=P00074
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Patient Support and Advocacy Resources

• Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/thalass.html

GeneReviews

• Alpha-Thalassemia
https://www.ncbi.nlm.nih.gov/books/NBK1435

Genetic Testing Registry

• alpha Thalassemia
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0002312/

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22alpha+thalassemia%22

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28alpha-Thalassemia%5BMAJR
%5D%29+AND+%28alpha+thalassemia%5BTI%5D%29+AND+english%5Bla%5D
+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D

OMIM

• ALPHA-THALASSEMIA
http://omim.org/entry/604131

• HEMOGLOBIN--ALPHA LOCUS 1
http://omim.org/entry/141800

• HEMOGLOBIN--ALPHA LOCUS 2
http://omim.org/entry/141850
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